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Procedural ly  Mediated  Social  Inferences: 

The  Case  of  Category  Accessibility  Effects 

Abstract 

Social  judgments  and  social  behaviors  have  been  assumed  to  be 
mediated  by  declarative  knowledge  structures,  such  as  schemas, 
stereotypes,  prototypes,  or  scripts.  In  particular,  the  prevailing 
theoretical  accounts  of  social  priming  or  category  accessibility  effects 
attribute  them  to  changes  in  declarative  memory  caused  by  priming  (e.g., 
the  activation  of  a  schema,  or  changes  in  the  schema's  position  in  a 
Storage  Bin  in  memory).  These  prevailing  assumptions  nay  be  Incomplete, 
and  social  Inferences  may  be  mediated  in  many  caaea  by  content-specific 
procedures.  Based  on  a  review  of  conceptually  related  research  in 
cognitive  psychology,  a  model  of  procedural  mediation  of  category 
accessibility  effects  is  developed  and  tested.  The  experimental  results 
support  two  hypotheses  derived  from  this  model  and  contradict 
predictions  from  the  prevailing  theories.  Priming  effects  are  unrelated 
to  recall  and  recognition  measures  of  memory  for  the  priming  stimuli, 
and. priming  a  trait  construct  by  presenting  behavior  descriptions  is 
more  effective  than  direct  priming  by  presenting  trait  words.  Both 
declarative  and  procedural  mediation  of  social  inferences  fit  within  a 
general  model  of  memory  and  inference  processes  that  links  social 
cognition  and  cognitive  psychology. 
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Procedural ly  Mediated  Social  Inferences: 

The  Case  of  Category  Accessibility  Effects 

Researchers  and  theorists  in  social  cognition  have  taken  for 
granted  an  interlinked  set  of  fundaaental  theoretical  aasusptions.  The 
aasuaptions  rest  on  a  basic  distinction  between  cognitive  structures 
(information  represented  in  seaory  or  perception)  end  processes  (skills, 
procedures),  sonatinas  referred  to  as  the  distinction  between 
declarative  and  procedural  knowledge  (e.g.,  Anderson,  1983).  The 
aasuaptions  are:  (1)  Social  infornation  is  primarily  represented 
declaratlvelv — as  schesaa  or  other  cognitive  structures.  (2)  The 
infornation  is  represented  propositionally,  in  semantically  encoded 
form.  Nonsenantic  features  of  information  are  thought  to  be  '‘shallowly" 
encoded  and  not  retained  in  nenory  as  well  as  the  aore  "deeply"  encoded 
senantic  features  (cf.  Craik  &  Lockhart,  1972).  (A  few  theorists  assuae 
that  visual  inages  nay  also  be  used  as  an  alternative  fora  of 
representation.)  (3)  The  infornation  is  represented  abstractly  rather 
than  as  nenory  traces  of  specific  instances.  (4)  The  declarstively 
represented  social  infornation  is  used  bv  general,  content -free 
processes  to  interpret  new  incoaing  infornation,  make  predictions  or 
inferences,  etc.  As  Allport  (1980)  notes,  these  assumptions  nay  derive 
fron  an  analogy  with  the  von  Meunann  stored -progran  conputer,  in  which  a 
content* independent  hardware  processor  works  on  specific  infornation 


stored  in  nenory 
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Illustrations  of  tha  ganaral  acceptance  of  these  aaauaptions  are 
easy  to  produce.  In  cognitive  psychology,  Roediger  (1979)  and  Xolera 
and  Roediger  (1984)  argue  that  the  aaauaptions  are  widely  held  but 
should  be  modified.  In  social  cognition,  Wyer  and  Srull  (1960),  in 
their  general  nodal  of  social  inforaation  processing,  aasune  that 
declarative  knowledge  structures  (person,  behavior,  or  trait  schaaaa) 
are  drawn  fron  neaory  and  used  by  general  processes  (such  as  an 
Encoder/Organizer)  to  guide  the  processing  and  storage  of  social 
inforaation.  Many  other  theorists  hold  aiailar  views  (e.g.,  Taylor  6 
Crocker,  1961;  Nisbett  &  Rosa,  1980).  Definitions  of  "schema "  generally 
emphasize  that  it  is  an  "abstract,  general  structure"  (Hastie,  1981,  p. 
41).  Social  categories  have  been  assumed  to  be  represented 
declaratlvely,  perhaps  as  prototypes,  abstract  representations  of  the 
central  tendency  of  a  category  (Cantor  &  Mischel,  1979).  Attitudes  have 
been  widely  assumed  to  be  declaratlvely  represented  in  long-term  memory, 
perhaps  in  the  fora  of  an  associative  link  between  a  node  representing 
the  ettitude  object  and  a  node  representing  a  positive  or  negative 
evaluation  (e.g.,  Fazio,  Chen,  NcDonel,  &  Sherman,  1982).  All  of  these 
common  assumptions  involve  the  essentially  aiailar  concept  of  a  set  of 
general,  content-free  cognitive  processes  that  encode,  store,  retrieve, 
and  use  Information  in  ways  that  are  guided  by  stored  content-specific 
schemas  or  declarative  knowledge  structures. 

Specifically,  these  assumptions  are  part  of  the  prevailing 
theoretical  explanations  of  social  priming  or  category  accessibility 
effects.  Higgins,  Rholes,  and  Jones  (1977),  Srull  and  Wyer  (1979)  and 
others  have  demonstrated  effects  of  priming  social  categories  on  the 
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probability  of  uaing  thoaa  catagoriaa  for  intarprating  new  social 
inforaation.  In  tha  Srull  and  Wyar  study,  subjects  who  study  bahavioral 
information  ralatad  to  a  category  (such  as  hostility)  are  sore  likely  to 
use  tha  prised  category  to  interpret  aabiguoua  behaviors.  Srull  and 
Wyer  had  subjects  attend  to  the  prising  information  under  a  cover  story 
involving  Ha  teat  of  the  way  people  perceive  word  relationships'*.  The 
subjects  read  a  number  of  word  sets  auch  as  leg  break  arm  his  and  had  to 
underline  three  words  that  form  a  complete  sentence.  In  different 
conditions,  either  20*  or  80S  of  the  prising  word  seta  were  hostility- 
related  as  in  the  example.  In  an  ostensibly  unrelated  study,  subjects 
then  read  a  paragraph  about  a  character  nsaed  Donald  who  performed  a 
number  of  behaviors  (such  as  withholding  the  rent  fros  his  landlord) 
that  had  previously  been  judged  to  be  ambiguous  with  respect  to 
hostility.  They  formed  an  impression  of  Donald's  personality  and  rated 
him  on  a  number  of  bipolar  scales  including  several  related  to 
hostility.  The  basic  finding  is  that  more  extensive  priming  with 
hostility-related  word  sets  produces  ratings  that  are  higher  on 
hostility  (Srull  fc  Wyer,  1979). 

This  effect  is  long-lasting  (enduring  over  at  least  24  hours) 
and,  interestingly,  does  not  depend  on  any  awareness  by  the  subject  of 
the  connection  between  the  priming  task  and  the  later  interpretation 
task.  Srull  and  Wyer  and  others  successfully  deceived  subjects  into 
thinking  there  was  no  connection,  and  Bargh  and  Pietromonaco  (1982) 
demonstrated  a  similar  priming  effect  under  conditions  in  which,  they 
claimed,  subjects  were  not  even  aware  of  the  identity  of  the  priming 


•-  L*W 


Procedural ly  Mediated  page  6 

Available  theoretical  explanationa  attribute  the  priaing  effect 
to  changes  in  abstract,  declarative  aesory  for  social  concepts  or 
scheaas  (Wyer  fc  Srull,  I960,  1981;  Higgins  &  King,  1981;  Higgins,  Bargh, 
6  Loabardi,  in  press).  Wyer  and  Srull  asauae  that  priaing  places  the 
relevant  concept  or  scheaa  (e.g.,  hostility)  near  the  top  of  its  1 inear - 
ordered  Storage  Bin  in  aeaory.  The  bin  is  later  searched  in  top-down 
order  when  a  scheaa  is  sought  to  interpret  the  aabiguoua  behaviors. 
Priaing  therefore  increases  the  probability  that  the  hostile  scheaa 
rather  than  soae  alternative  will  be  chosen  to  interpret  the  aabiguoua 
behaviors. 

.  Higgins  and  King  (1980)  postulate  the  aetaphor  of  an  "energy 
cell"  attached  to  each  scheaa  in  aeaory  whose  charge  is  increased  by 
priaing  but  decays  or  "leaks  away"  with  the  passage  of  tiae.  The  aaount 
of  charge  then  affects  the  probability  that  this  scheaa  will  be  used 
later  to  interpret  behaviors.  Higgins  et  al.  (in  press)  generalize  the 
energy  cell  idea  to  a  faaily  of  aodels  involving  different  assuaptlons 
about  the  production  and  decay  of  activation  on  constructs  in 
declarative  aeaory.  They  prefer  what  they  call  a  "synapse  aodel,"  in 
which  initial  activation  is  binary  (all  or  none)  and  the  rate  of  decay 
of  activation  varies  as  a  function  of  the  frequency  of  priaing. 

In  this  paper  we  argue  that  the  widespread  assuaptlons  regarding 
the  centrality  of  abstract,  declarative  aeaory,  and  the  application  of 
those  assuaptlons  to  the  explanation  of  category  accessibility  effects, 
are  incoaplete  and  inadequate.  We  believe  that  social  inforaation 
processing  is  often  aediated  by  procedural  rather  than  declarative 
knowledge.  That  is,  content-specific  procedures  are  foraed  and 
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maintained  through  experience,  and  can  operate  without  making  reference 
to  declaratively  stored,  semantical ly  encoded  knowledge  structures.  The 
paper  will  first  review  several  types  of  evidence  for  this  procedural 
view  of  inforaation  processing,  drawn  largely  from  cognitive  psychology. 
The  ways  in  which  the  evidence  fits  into  a  general  nodal  of  nenory  and 
cognitive  process  (Smith,  1964;  cf.  Anderson,  1983)  will  next  be 
discussed.  Finally,  hypotheses  derived  from  a  procedural  explanation  of 
category  accessibility  effects  (initislly  proposed  by  Smith,  1984,  pp. 
404-406)  will  be  developed  and  experimentally  tested. 

Evidence 

When  a  person  encounters  some  experience,  such  as  observing  a 
conscientious  behavior  performed  by  another,  the  experience  nay  be 
represented  in  nenory  in  more  than  one  way.  For  example,  the  parcel ver 
nay  later  be  able  to  recall  the  specific  behavioral  instance,  including 
details  of  the  context  and  concrete  features  of  the  behavior.  In 
addition,  the  behavior  nay  give  rise  to  an  abstract  encoding,  such  as  an 
inference  that  the  person  has  the  trait  of  conscientiousness,  which 
might  also  be  stored  in  memory.  Recent  research  evidence  points  to  yet 
another  type  of  memory  trace  that  may  be  left  by  the  experience. 

The  familiar  types  of  memory  teat,  recognition  and  recall,  are 
assumed  to  tsp  sbstract,  semantic  encodings  of  an  event.  Evidence  for 
this  assumption  includes  the  superior  performance  on  such  tests  of 
subjects  who  have  encoded  the  study  words  semantically  rather  than 
phonemically  or  graphemically  (Craik  &  Lockhart,  1972).  It  is  this 
familiar  type  of  declarative  memory  of  which  we  are  usually  consciously 
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aware  when  we  perform  a  memory-based  task,  such  ae  attempting  to* 
retrieve  the  naae  of  a  long-absent  acquaintance.  These  types  of  aeaory 
test  are  now  familiar  within  social  cognition  research  (cf.  Haatie, 
Parke,  G.  Weber,  1964). 

However,  recent  cognitive  research  demonstrates  that  other,  less 
familiar  types  of  aeaory  tests  may  tap  qualitatively  different  effects 
of  an  experience.  Several  types  of  test  have  been  studied.  Tulving, 
Schacter,  and  Stark  (1982)  use  a  word-fragment  completion  (WFC)  test,  in 
which  several  letters  are  deleted  from  a  word  and  the  subject  is  asked 

what  word  is  represented  by  the  remaining  fragment  (e.g.,  A _ A _ IN). 

Other  studies  (e.g.,  Jacoby  &  Dallas,  1981)  use  measures  of  perceptual 
fluency,  such  as  the  ability  to  read  a  word  that  is  flashed  on  a  screen 
for  a  very  short  tine  (usually  35-40  msec).  Yet  other  researchers  have 
used  the  ability  to  solve  anagrams  or  the  way  in  which  subjects  spell 
homophones  as  memory  tests.  These  tests  have  several  features  in 
common.  They  can  all  be  seen  as  perceptual  rather  than  memory-based 
tests;  that  is,  subjects  are  not  asked  what  word  from  a  previously 
studied  list,  but  simply  what  word,  would  complete  a  word  fragment.  And 
all  of  these  tests  seen  to  represent,  in  various  ways,  a  dimension  of 
perceptual  fluency  or  processing  skill. 

The  simplest  description  of  the  results  obtained  with  these 
novel  tests  is  that  studying  a  word  results  in  improved  performance  on 
the  tests  at  a  later  time--for  example,  in  an  increased  probability  of 
successfully  completing  the  fragmented  word  or  perceiving  the  word  on 
the  basis  of  a  very  brief  exposure.  Of  course,  studying  a  word  also 


results  in  an  increased  probability  of  later  recognizing  or  recalling 
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the  word,  but  there  are  differences  of  great  theoretical  interest 
between  the  perceptual  fluency  testa  and  recognition  or  recall. 

Duration  of  Effects 

As  aentioned  above,  a  prior  exposure  to  a  word  facilitates  later 
perforaance  on  WFC  or  perceptual  fluency  tests.  This  effect  lasts  over 
a  period  of  at  least  a  week  (Jacoby,  1983a;  Tulving  et  al.,  1982),  while 
recognition  or  recall  perforaance  deteriorates  greatly  over  such  a 
delay.  Tulving  et  al.  found,  for  exaaple,  that  the  level  of  perforaance 
on  a  WFC  test  was  identical  one  hour  and  7  days  after  study,  while 
recognition  perforaance  dropped  froa  .56  to  .24  (hit  rate  ainua  false 
alaras).  However,  subjects  in  the  Tulving  et  al.  study  knew  that 
previously  studied  words  would  be  included  on  the  WFC  test,  so  they 
aight  have  been  able  to  use  various  conscious  strategies  (self- 
generation  of  aeaory  cues)  to  aaintain  their  perforaance  with  the  long 
retention  interval.  Jacoby  (1983a)  obtained  siailar  effects  over  a  24 
hour  delay  when  subjects  did  not  know  that  the  two  parts  of  the  study 
were  related,  aaking  the  use  of  conscious  retrieval  strategies  unlikely. 
A  single  exposure  to  a  word  seeas  to  produce  reaarkably  long- lasting 
effects  on  these  perceptual  fluency  tests. 
ln<frpgndfn<yg 

Another  iaportant  point  relates  to  the  relationship  between 
perforaance  on  the  two  test  types.  One  possibility  is  that  the 
different  tests  tap  the  saae  representation  in  aeaory,  perhaps  with 
different  levels  of  sensitivity.  In  that  case,  one  would  find  a  strong 
statistical  relationship  between  recognition  and  perceptual  fluency:  the 
tests  would  covary.  In  addition,  variables  that  influence  the  nature  of 
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the  atored  representation  would  affect  both  types  of  performance  in 
similar  ways.  The  alternative  possibility  is  that  recognition  and 
perceptual  fluency  tests  night  tap  separate  representations  in  memory, 
in  which  case  performance  on  the  teats  could  be  largely  independent. 

Evidence  for  independence  between  tests  of  recognition  and 
perceptual  fluency  or  WFC  has  been  provided  in  several  different 
contexts  recently  by  cognitive  psychologists.  Researchers  have  examined 
both  the  ways  in  which  test  performance  is  affected  by  various 
independent  variables  including  the  passage  of  time,  and  the 
relationship  between  performance  on  multiple  tests.  Tulving,  Schacter, 
and  Stark  (1982)  used  both  of  these  techniques.  They  showed  that 
recognition  memory  showed  a  marked  decrease  between  1-hour  and  7-day 
retention  intervals,  while  WFC  performance  showed  virtually  no  change. 
They  also  showed  that  (when  recognition  was  tested  before  WFC 
performance)  the  two  types  of  test  were  statistically  independent. 

Jacoby  and  Witherspoon  (1982)  present  similar  results  on  the  latter 
issue. 

Of  course,  if  a  subject  can  detect  increases  in  perceptual 
fluency  for  a  particular  stimulus,  he  or  she  might  be  able  to  use  that 
as  a  basis  for  responding  that  the  item  ia  "old”  in  a  recognition  test. 
In  fact,  this  seems  to  be  the  case.  Increased  perceptual  fluency  caused 
by  prior  exposure  to  an  item  results  in  a  subjective  sensation  of  the 
item  "jumping  off  the  page."  Handler  (1980)  and  Jacoby  and  Dallas 
(1981)  both  argue  that  people  can  use  this  feeling  of  familiarity,  as  an 
alternative  to  a  semantic  encoding  or  elaboration  of  the  item  in  memory, 
as  s  basis  for  reporting  recognition.  This  fact  implies  that  complete 
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a  courae  requirement.  A  total  of  104  subjects  (52  of  each  gender)  were 
included,  randomly  assigned  to  the  four  conditions  with  the  constraint 
that  equal  numbers  of  males  and  females  fall  into  each  cell.  Subjects 
were  paced  through  the  different  "studies*'  in  the  booklet  at  a  fixed 
number  of  minutes  per  task.  The  second  task  was  unrelated  to  the 
priming  study  and  was  included  to  allay  subject's  awareness  of  the  true 
connections  between  the  priming  and  dependent  measures  in  the  study,  as 
noted  above.  It  also  served  to  introduce  a  delay  of  approximately  15 
minutes  between  the  priming  and  the  dependent  measures  and  to  disrupt 
short-term  memory  for  the  priming  materials. 

Results 

Preliminary  analyses  examined  the  main  effects  and  interactions 
of  subject  sex.  Sex  had  no  significant  effects  with  the  intelligent 
materials.  One  interaction  attained  significance  for  the  hostile 
materials:  the  interaction  of  sex  x  dimension  primed.  Kales  showed  a 
slightly  greater  priming  effect  than  females  overall,  F(3,94)  =  2.88,  j> 
<  .05.  Since  this  effect  collapses  across  the  two  priming  methods,  it 
does  not  qualify  the  effects  of  central  interest  here,  and  it  is  not 
itself  interpretable. 

Hypothesis  1  called  for  the  priming  effect  to  be  independent  of 
recall  or  recognition  memory  for  the  priming  materials.  This  can  be 
examined  by  a  within-cell  correlation  of  the  behavior-rating  dependent 
measure  with  the  recall  measures.  A  within-cell  correlation  is  used  to 
avoid  spurious  influences  from  the  effects  of  the  experimental 
manipulations.  For  the  hostile  priming  condition,  the  priming  effect 
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Following  theae  measures  esse  recall  and  recognition  aenory 
tests  which  referred  back  to  the  first  study.  Subjects  had  not  been  led 
to  expect  any  sesory  teat  up  to  this  point.  They  were  asked  first 
whether  they  had  noticed  a  general  these  or  coason  concept  in  the  word 
sets  or  word  pairs  (i.e.,  the  prising  materials),  and  if  so  to  recall 
what  it  was.  This  was  scored  for  correctness  by  a  lenient  general- 
aeaning  criterion.  On  the  next  page,  subjects  were  presented  12  word 
sets  or  word  pairs,  six  of  which  had  appeared  in  the  prising  materials 
and  six  of  which  were  new,  for  a  recognition  memory  test.  The  subjects 
circled  those  that  they  thought  had  appeared  before.  The  number  of 
correct  recognitions  and  the  number  of  theme-related  false  alarms  (false 
reports  of  recognizing  items  that  were  related  to  the  primed  concept  but 
that  were  actually  new)  were  scored.  A  word  fragment  completion  task 
using  conceptually  related  words  was  also  Included  for  exploratory 
purposes.  Subjects  attempted  to  complete  the  words  intelligent,  bright, 
hostile,  and  unfriendly  (as  well  as  several  filler  words)  on  the  basis 
of  fragmentary  presentation. 

The  study  constituted  a  2x2  design,  dimension  primed  (hostile 
versus  Intelligent)  by  method  of  priming  (word  sets  describing  behaviors 
vs.  words  directly  priming  the  trait  concept).  Subjects  who  received 
the  intelligent  priming  materials  served  as  the  unprimed  control  group 
on  the  hostile  dimension,  and  vice  versa.  (It  is  this  feature  of  the 
design  that  precludes  the  use  of  concepts  that  are  opposites.) 

Pranrtmri 

Subjects  were  tested  in  groups  of  16  to  18.  They  were 
introductory  psychology  students,  and  participation  partially  fulfilled 
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Two  conceptual  doaalns,  hoatillty  and  intelligence,  were  uaed  in 
thia  atudy.  The  word  aeta  uaed  to  priae  hoatility  and  the  aabiguoue 
behavior  deecription  and  rating  scalea  uaed  aa  the  hoatility  dependent 
aeaaure  were  drawn  froa  Srull  and  Wyer'a  studies. 2  Thirty-two  word  aeta 
were  uaed,  24  of  which  were  hoatility-related  (aiailar  to  Srull  t  Wyer'e 
80*  condition).  To  priae  the  concept  of  hoatility  directly,  32  paira  of 
worda  were  constructed;  exaaplea  are  unfriendly/hoatile  and 
abusive/inconsiderate.  Again,  24  of  then  were  hoatility-related.  Thia 
taak  waa  introduced  <like  the  behavior  priaing  task)  aa  a  atudy  of  the 
way  people  perceive  word  relationahipa,  and  subjects  were  instructed  to 
circle  those  word  paira  that  had  the  aaae  aeaning.  Word  aeta  and  word 
paira  were  constructed  ainilarly  for  the  concept  of  intelligence.  Srull 
and  Wyer  have  uaed  the  concept  of  kindness  in  their  research,  but  since 
it  is  essential ly  the  opposite  of  hoatility  our  design  precluded  that 
choice.  Intelligence  is  conceptually  orthogonal  to  hoatility  and  should 
serve  to  teat  the  replicability  of  the  effects  in  this  study. 

For  dependent  aeaaures,  all  subjects  rated  the  character  in 
Srull  and  Wyer's  “Donald”  paragraph  on  a  series  of  10-point  scales  (with 
endpoints  labeled  "not  at  all”  to  “extreaely”)  including  hostile, 
unfriendly,  and  dislikable.  These  three  scalea  were  suaaed  to  fora  an 
index.  We  wrote  a  paragraph  about  "Nancy,”  who  perforaed  aabiguously 
intelligent  behaviors.  For  exaaple,  she  went  to  the  library  to  do  soae 
reading,  and  she  found  a  psychology  class  pratty  easy.  Subjects  rated 
Nancy  on  the  saae  aet  of  scales,  of  which  three  (thoughtful, 
intelligent,  and  narrow-ainded,  reverse  scored )  were  suaaed  to  fora  an 
index  for  the  intelligence-priaing  replication. 
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Method 

Qy.Ky.Lvi 

To  teat  these  two  hypotheses  in  two  different  conceptual  dosains 
(considered  as  replications),  a  design  sisilar  to  Srull  and  Wyer's  was 
used.  Subjects  were  randomly  assigned  to  have  one  or  the  other  concept 
prised  and  were  exposed  to  a  prising  manipulation  sisilar  to  Srull  and 
Wyer's  (word  sets  describing  behaviors),  or  to  a  manipulation  intended 
to  prise  the  trait  concept  directly  (rather  than  via  behaviors).  After 
an  intervening  task  they  participated  in  an  ostensibly  unrelated 
experiment,  filling  out  rating  scales  based  on  ambiguous  behavior 
descriptions.  Finally,  they  completed  measures  of  recognition  and 
recall  for  the  priming  materials.  The  comparisons  of  interest  are  the 
relative  effectiveness  of  the  behavior  priming  versus  direct  priming  of 
the  concept,  and  the  dependence  or  independence  between 
recognition/recall  and  the  megnitude  of  the  priming  effect. 

All  materials  were  contained  in  a  booklet  which  purported  to 
represent  three  entirely  unrelated  studies.  The  priming  task  (presented 
as  e  teat  of  how  people  perceive  word  relationships)  was  first,  a  truly 
unrelated  study  of  political  beliefs,  attitudes,  and  behaviors  was 
second,  end  the  category  accessibility  dependent  measures  (presented  as 
a  study  of  person  perception)  were  third.  Pilot  subjects  were 
specifically  questioned  and  failed  to  notice  the  true  relationship 
between  the  first  and  third  studies,  and  no  subject  in  the  actual  test 
volunteered  any  awareness  of  such  a  relationship. 
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This  analogy  between  cognitive  studies  of  perceptual  fluency  and 
the  cetegory  accessibility  effects  studied  in  social  cognition  leads  to 
two  hypotheses. 

(1)  The  effect  of  prising  a  social  category  (such  as  hostility) 
on  Inter  rstings  of  enbiguous  behavior*  should  be  independent  of 
conscious  recognition  or  recall  of  the  prising  materials.  Higgins  et 
el.,  (in  press)  recently  obtained  such  a  result,  for  a  seasure  of  recall 
of  the  nriming  material*.  This  hypothesis  follows  from  the  theoretical 
assumption  that  priming  effects  are  mediated  by  a  procedural  memory 
system,  separate  from  the  declarative  memory  that  mediates  conscious 
judgments  of  recognition  or  recall.  Under  a  theory  that  emphasizes 
declarative  mediation  of  priming  effects,  recognition  or  recall  and 
priming  are  mediated  by  the  same  memory  system,  so  one  would  predict 
dependence  rather  than  independence.! 

(2)  The  effect  of  priming  should  be  greatest  when  the  priming 
materials  strengthen  the  same  procedures  that  the  ratings  require:  in 
this  case,  procedures  for  classifying  behaviors  into  the  relevant 
category.  This  implies  thet  priming  by  the  method  of  Sruil  and  Wyar 
(1979),  presenting  behavior  descriptions  under  a  cover  story,  should  be 
more  effective  than  the  presentation  of  trait  terms  that  directly 
activate  the  trait  concept  (such  as  hostile).  Under  a  theory  that 
accounts  for  category  accessibility  effects  in  terms  of  activation  of 
trait  concepts  in  declarative  memory,  direct  priming  of  the  concept 
should  be  more  effective  than  priming  by  the  presentation  of  behaviors, 
for  the  latter  is  more  indirect. 
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particular  features  as  conscientious)  will  be  strengthened  by  being 
used,  potentially  increasing  for  aoae  tiae  the  probability  of 
classifying  anbiguous  behaviors  as  conscientious — even  those  perforsed 
by  another  person  in  another  situation. 

Since  reports  of  conscious  recognition  sees  to  depend  mainly  on 
abstractly  encoded  declarative  aeaory  representations  (with  the 
exception  that  recognition  can  also  be  mediated  by  subjective  perceptual 
fluency) ,  the  procedural  explanation  for  priming  effects  accounts  for 
the  fact  that  they  can  occur  independently  of  the  subject's  conscious 
awareness.  The  procedural  account  thus  fits  well  with  what  is  known  of 
social  priming  effects,  in  being  long-lasting,  independent  of  conscious 
awareness  of  the  relationship  between  priming  and  teat  performance,  and 
in  increasing  the  “fluency"  or  probability  of  recognition  of  the  studied 
category . 

The  similarity  between  the  Srull  and  Wyer  priming  paradigm  and 
studies  of  prising  effects  on  word-fragment  completion  is  shown 
schematically  in  Table  1.  The  two  types  of  studies  are  analogous  at  the 
conceptual  level,  though  the  actual  tasks  are  quite  different, 
reflecting  the  difference  between  procedures  for  recognizing  words  based 
on  visual  cues  (studied  in  the  WFC  research)  and  procedures  for 
recognizing  social  categories  such  as  hostility  based  on  conceptual  cues 
(sttributes  of  behavior). 


Table  1  about  here. 
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not  baaed,  in  thla  viewpoint,  on  a  natch  between  featurea  of  the 
behavior  and  an  abatract  "trait  acheaa"  (Wyer  &  Srull,  1980).  Inatead, 
we  propoae  that  claaaification  into  conaon  social  categories  ia 
procedural ly  aediated.  Within  the  fraaework  of  Saith'a  aodel  (1984), 
claaaification  ia  done  by  one  or  aore  productions  whose  conditions  natch 
relevant  featurea  of  the  atiaulua  (but  which  can  natch  even  without  all 
the  featurea  being  present  in  the  input)  and  whose  actions  constitute 
the  classification  decision.  For  exaaple,  a  production  would  search  for 
certain  features  of  behaviors  and,  when  they  are  present  and  the  pattern 
aatched,  would  operate  to  produce  a  aenory  raprasentation  signifying 
that  the  behavior  is  representative  of  a  certain  trait. 

Prialng  (i.e.,  practice)  strengthens  these  procedures.  The 
Srull  and  Wyer  priaing  word  seta  fora  hostility-related  behaviors,  and 
the  subject  is  assuaed  to  sake  that  conceptual  categorization  repeatedly 
as  he  or  she  processes  the  aeaning  of  the  sentences.  The  strengthening 
effectively  decreases  the  aaount  of  evidence  needed  to  instantiate  and 
invoke  the  production — aa  shown  by  the  effects  of  priaing  on  visual 
recognition  of  word  fragaenta  or  briafly  exposed  words.  In  the  case  of 
the  recognition  of  conceptual  categories,  this  procedural  strengthening 
has  the  effect  of  widening  the  boundariaa  of  the  category,  exactly  what 
Srull  and  Wyer  (1979)  and  others  have  found.  Thus,  witnessing  a  person, 
John,  perfora  a  conscientious  behavior  aay  produce  not  only  a 
declarative  aeaory  representation  of  the  event  itself  and  perhaps  a 


declarative  encoding  of  an  inference  that  John  is  conscientious,  but 
also  aay  affect  the  perceiver'a  procedures.  The  procedures  used  in 
processing  the  behavior  (including  one  that  classifies  behaviors  with 
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the  goodnesa  and  extent  of  ita  pattern  natch  tinea  the  production 'a 
atrength  (Anderson,  1983,  ch.  4),  atrengthening  a  production  effectively 
reducea  the  extent  of  pattern  natch  that  la  required  to  Invoke  it. 

Thus,  a  production  that  haa  recently  been  uaed  to  recognize  a  word  upon 
viaual  preaentatlon  will  be  atrengthened  and  will  later  be  better  able 
to  recognize  the  word  upon  the  baaia  of  a  partial  pattern  natch--!. e., 
when  it  ia  preaented  in  word-fragnent  forn,  or  for  a  brief  expoaure 
tine.  Production  atrengthening  ia  conpletely  aeparate  fron  the 
fornation  of  a  declarative  nenory  trace  (for  exanpla,  a  link 
repreaenting  the  occurrence  of  a  particular  word  on  a  particular  atudy 
list),  and  hence  perceptual  fluency,  nediated  by  production 
atrengthening,  should  be  independent  of  declarative  nenory.  Anderson'a 
nodal  of  procedural  strengthening  thus  predicts  the  properties  of  the 
prising  effects  reviewed  above. 


Category  Accessibility  Effects:  Hypotheses 
As  described  earlier,  current  explanations  for  category 
acceasibility  effects  (Higgins  et  al.,  in  press;  Wyer  &  Srull,  1980) 
postulate  that  they  are  nediated  in  declarative  nenory.  A  procedural 
view  would  describe  then  instead  as  dependent  on  the  strengthening  of 
procedures.  This  section  outlines  the  details  of  this  theoretical 
explanation  and  derives  testable  hypotheses  fron  it.  The  relevant 
procedures  are  not  those  for  visual  recognition  of  a  word  (such  as  are 
involved  in  the  MFC  and  perceptual  fluency  testa)  but  for  recognition  of 
a  conceptual  category.  Recognition  of  an  object  as  a  nenber  of  a 
category  (e.g.,  the  classification  of  a  behavior  as  conscientious)  ia 


Procedural ly  Mediated 


page  16 


Theoretical  Interpretation 

What  type  of  representation  will  preserve  a  record  of  a  prior 
processing  episode  in  such  a  way  as  to  facilitate  the  repetition  of  the 
ease  processing  later?  Recent  investigations  of  cognitive  skills  (e.g., 
Anderson,  1982)  have  led  to  the  developsent  of  a  general  cognitive 
theory,  ACT*,  incorporating  both  declarative  and  procedural  knowledge 
(Anderson,  1983),  which  has  been  extended  to  social  cognition  (Smith, 
1984).  In  ACT*,  procedural  knowledge  is  represented  as  productions: 
condition-action  (or  if-then)  pairs  that  are  selected  for  execution  by  a 
pattern • natch  when  their  condition  matches  the  current  state  of  working 
memory  or  the  perceptual  environment.  When  executed,  the  action  part  of 
the  production  can  generate  new  memory  structures,  execute  behavior,  or 
generally  perform  cognitive  tasks.  Allport's  (1980)  review  of  the 
literature  leads  him  to  conclude,  with  Anderson,  that  productions  are 
the  most  appropriate  theoretical  vehicle  in  which  to  capture  the 
content-specific  nature  of  cognitive  processes. 

Within  this  framework,  strengthening  of  procedures  (represented 
as  productions)  through  practice  is  a  form  of  representation  that  has 
the  properties  described  above.  Tulving  et  al.  (1982)  initially  hinted 
that  a  procedural  memory  system  might  be  responsible  for  the  long-term 
WFC  priming  effects  they  studied,  without  making  the  claim  explicit. 
Anderson's  theory  includes  the  assumption  that  procedures  are 
strengthened  through  use  (Anderson,  1983,  ch.  6),  increasing  their 
probsbility  of  matching  and  executing  in  the  future.  Since  the 
probability  of  a  production  being  used  is  a  multiplicative  function  of 
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fluency),  the  study  tasks  sust  differ  not  only  in  how  such  is  resesbered 
but  in  what  is  resesbered.  And  only  the  type  of  processing  (reading  the 
word  fros  visual  cues)  that  aatches  the  type  required  on  the  perceptual 
fluency  test  has  an  iapact  on  that  test  type  later.  Carrying  out  a 
different  type  of  processing  (generation)  on  the  ease  word  has  little 
effect. 

These  results  provide  another  ites  of  evidence  against 
interpretations  of  perceptual  fluency  effects  in  terss  of  abstract 
aesantic  sesory  representations  of  individual  words,  because  any 
exposure  to  the  word  would  theoretically  lower  the  threshold  (or  raise 
the  activation)  of  such  a  representation.  Instead,  soae  forss  of 
processing  and  not  others  influence  perceptual  fluency,  even  though  the 
sasa  word  is  being  processed.  The  sesory  systes  that  sediates  this 
perforaance  sust  preserve  a  record  of  the  type  of  processing  that  was 
carried  out,  not  just  the  physical  stisulus  or  the  identity  of  the  word. 

S.w».m 

The  overall  conclusion  of  the  evidence  reviewed  here  is  that 
abstract,  seaantic  representations  of  inforsation  constitute  one  basis 
for  sesory  perforaance,  and  are  often  iaportant  for  recognition  and 
recall.  However,  there  are  other  types  of  sesory  which  say  be  better 
tapped  by  novel  test  types  (such  as  WFC  or  perceptual  fluency).  The 
evidence  suggests  that  an  experience  say  give  rise  to  sultiple 
representations  in  sesory,  and  that  the  representations  that  are  tapped 
by  testa  of  perceptual  fluency  are  (a)  aeaories  for  specific  processing 
episodes,  (b)  long-lasting,  (c)  largely  independent  of  abstract, 
aesantic  encodings  in  sesory,  and  (d)  not  dependent  on  consciousness. 
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These  three  points  of  evidence  (together  with  a  fourth  to  be 
discussed  iaaediately  below)  suggest  that  aesory  for  specific  episodes, 
rather  than  changes  in  an  abstract,  context-free  aenantic  aesory 
representation,  underlies  the  effects  of  prior  exposure  to  a  word  on 
perceptual  fluency  tests.  Consistent  with  this  view,  aanipulatione  that 
affect  the  svsilability  of  aeaory  for  episodes,  such  as  retention 
interval  or  frequency  of  study,  do  have  the  predicted  effects  on 
perceptual  fluency  (Jacoby,  1983a). 

Specific  to  Type  of  Processing 

Effects  of  prior  experience  on  perceptual  fluency  aeaaures  are 
not  only  specific  to  the  characteristics  of  the  stiaulus  (e.g.,  its 
sodality  of  presentation  or  physical  appearance),  but  also  to  the  type 
of  processing  the  subject  carries  out.  The  effects  therefore  seen  to  be 
based  on  aeaory  for  a  prior  processing  episode,  rather  than  a  past 
stiaulus  situation  per  se  (Jacoby,  1983a,  1983b).  This  claia  is  bssed 
on  several  studies  by  Jacoby  (1983b).  He  had  subjects  in  different 
conditions  read  a  word  presented  without  context  (e.g.,  HOT),  read  it  in 
a  seaantic  context  (e.g.,  COLD-HOT),  or  generate  the  word  froa  a 
conceptual  cue  (such  as  its  antonya:  COLD —  ?  ).  As  is  well  known, 
generation  produces  better  recognition  aeaory  perforaance  than  reading 
in  context,  which  in  turn  is  superior  to  reading  without  context. 
However,  the  order  of  the  conditions  was  reversed  for  tests  of 
perceptual  fluency.  Reading  without  context  was  best  and  generation 
worst  for  increasing  later  perceptual  fluency.  Because  the  different 
types  of  processing  (i.e.,  different  study  tasks)  produced  different 
orders  of  perforaance  on  the  two  testa  (recognition  and  perceptual 
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a  nonword  letter  string,  for  which  there  can  be  no  pre-exieting 
representation  in  seasntic  aeaory  (Jacoby  &  Witherspoon,  1982).  To 
argue  that  perceptual  fluency  effects  are  mediated  by  changes  in 
seasntic  aeaory,  one  would  have  to  postulate  that  a  single  exposure 
produces  a  seasntic  aeaory  trace,  which  aakes  nonsense  of  the 
theoretical  distinction  between  semantic  and  episodic  aeaory. 

Second,  a  single  exposure  to  a  word  creates  changes  in 
perceptual  fluency  that  override  the  effects  of  the  word's  frequency  in 
the  language  for  as  long  as  a  day  (Jacoby  6  Dallas,  1981).  In  general, 
the  semantic  aeaory  traces  for  words  (logogens)  are  thought  to  have 
their  thresholds  tuned  to  the  words'  long-term  frequencies;  this 
theoretically  accounts  for  the  fact  that  more  frequent  words  are  easier 
to  recognize  with  degraded  exposures.  The  effects  of  a  single  exposure 
on  perceptual  fluency  are  too  long- lasting  to  be  aediated  by  this  seas 
system  of  seasntic  representations  (cf.  Jacoby,  1983a,  p.  22). 

Third,  perforaance  on  perceptual  fluency  tests  is  relatively 
specific  to  such  variables  as  the  sodality  (written  or  auditory)  in 
which  the  word  was  studied  and  to  the  typeface  of  a  written  presentation 
(Jacoby  &  Dallas,  1981;  Jacoby  &  Witherspoon,  1982).  That  is, 
perceptual  fluency  is  increased  such  aore  when  the  study  presentation 
astches  the  test  presentation  in  modality  and  typeface.  An  abstract 
logogen  or  schema  representing  a  word  or  concept  in  semantic  aeaory  does 
not,  by  definition,  contain  such  specific  details  as  the  typeface  in 
which  a  word  appeared  on  a  particular  occasion,  so  it  cannot  mediate 
such  specific  effects. 
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One  poeeible  view  about  the  difference  between  recognition  and 
perceptual  fluency  teeta  ia  that  they  tap  two  different  declarative 
aenory  ayateaa:  epiaodic  and  aeaantic  aeaory  c  .:iben,  1964;  Tulving, 
1972).  Recognition  auat  reat  on  epiaodic  aeaory,  which  ia  indexed  by  a 
apecific  tiae,  place,  or  context.  Recognition  teata  do  not  aak  whether 
one  haa  ever  aeen  thia  word  before,  but  whether  the  word  occurred  in  a 
particular  atudy  Hat.  Perceptual  fluency,  on  the  other  hand,  eight  be 
claiaed  to  reat  on  a  long-lasting  increaae  in  activation  (or  lowering  of 
the  threahold)  of  an  abatract  repreaentation  of  a  particular  word  in 
aeaantic  aeaory — alailer  to  the  prevailing  explanations  of  category 
accessibility  effects  in  social  cognition  (Wyer  &  Srull,  1980;  Higgins 
at  al.,  in  press).  The  increased  activation  night  account  for  the 
iaproved  ability  to  recognize  the  word  based  on  fragaentary  perceptual 
evidence.  An  aseuaption  of  dual  epiaodic  and  aeaantic  aeaory  ayateaa 
eight  then  be  invoked  to  explain  the  independence  of  perceptual  fluency 
and  recognition  perforaance. 

However,  perceptual  fluency  effects  are  probably  not 
interpreteble  in  teras  of  increases  in  the  activation  or  accessibility 
of  an  abatract  construct  in  declarative  aeaory.  Instead,  the  evidence 
suggests  that  they  are  aediated  by  aeaorles  for  apecific  episodes. 

Jacoby  and  Dallas  (1981),  Jacoby  and  Witherspoon  (1982),  and  Jacoby 
(1983a)  present  the  aost  coaplete  evidence  that  such  tests  reflect 
aeaories  for  a  specific  episode,  rather  than  the  degree  of  activation  of 
an  abstractly  encoded  repreaentation  of  a  word  in  aeaory.  First, 
increases  in  perceptual  fluency  can  be  produced  by  a  single  exposure  of 
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Independence  of  recognition  and  other  typea  of  aeaory  teat  will  not 
alwaya  be  observed,  since  recognition  aay  at  times  be  based  on 
subjective  perceptual  fluency.  In  fact,  experiments  show  that  if 
nonworda  sre  tested  for  recognition,  recognition  and  perceptual  fluency 
testa  are  highly  correlated.  The  theory  predicts  this,  since  with 
nonworda,  the  subject  cennot  rely  on  a  semantic  encoding  and  racognition 
must  be  completely  based  on  perceptions  of  fluency  (Jacoby  6 
Witherspoon,  1982) .  What  one  should  expect  in  general  is  not 
independence  of  recognition  and  perceptual  fluency  performance  (since 
the  letter  aay  sometimes  be  used  as  one  basis  for  recognition),  but 
independence  between  the  two  types  of  memory  representation:  abstractly 
encoded  meaning  and  whatever  representation  underlies  perceptual 
fluency. 

Perhaps  the  most  intriguing  property  of  performance  on 
perceptual  fluency  memory  testa  is  that  it  depends  on  the  subject's 
conscious  processing  of  the  studied  information  to  a  much  lesser  extent 
than  does  recognition  memory — if  at  all.  Prior  exposure  to  a  word  in  a 
study  list  facilitates  later  performance  on  WFC  or  similar  tests  by  an 
equal  amount  regardless  of  whether  the  person  can  consciously  remember 
having  studied  the  word;  this  is  just  a  restatement  of  the  independence 
of  the  two  test  types.  In  addition,  the  subject  nay  not  be  aware  that 
teat  performance  is  Influenced  by  any  prior  experience;  the  WFC  and 
perceptual  fluency  tests  are  presented  as  perceptual  rather  than  memory- 
based  tasks.  For  these  reasons,  Jacoby  and  Witherspoon  (1982)  label  the 
novel  types  of  test  as  measures  of  "remembering  without  awareness.” 
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wee  uncorrelated  with  any  eeaory  aeaaurea;  see  Table  2.  None  of  these 
coefficients  even  approach  significance.  For  the  intelligent  prising 
condition,  the  correlations  with  recall  and  correct  recognition  of  the 
prising  saterials  are  nonsignificant.  On  the  other  hand,  the 
correlation  with  the  false-alara  recognition  seasure  ia  significant. 
People  who  show  a  larger  prising  effect  also  tend  to  falsely  report 
recognizing  sore  these-consistent  diatractor  itess  in  the  recognition 
test.  In  fact,  such  false  recognitions  could  be  viewed  es  a  type  of 
category  accessibility  effect.  Bargh  and  Pietrosonaco  (1982,  p.  446) 
sade  a  aisilar  argusent  when  they  found  that  prising  increased  false 
recognition  of  these-related  diatractor  itess. 

The  data  clearly  support  the  first  hypothesis.  In  one 
replication  there  ia  effectively  a  zero  relationship  between  prising  and 
sesory  testa,  and  in  the  other  the  correlations  with  recall  and  correct 
recognition  are  near  zero,  and  only  the  correlation  with  falae-alarn 
recognitions  is  significant.  As  noted  above,  Higgins  et  al.  (in  press) 
siailarly  found  that  prising  effects  were  independent  of  a  seasure  of 
recall.  The  prediction  fros  the  alternative  theoretical  viewpoint,  that 
of  declarative  sediation  of  prising  effects,  would  be  for  substantial 
positive  correlations  between  prising  and  sesory  seasures,  and  this 
pattern  ia  clearly  not  found. 

The  word  fragsent  coapletion  results  (the  nusber  of  the  these- 

/ 

related  fragsented  words  cospleted  by  the  subject,  ranging  fros  0  to  2) 
were  also  analyzed  and  correlated  with  the  prising  effect.  The 
correlations  were  nonsignificant  for  both  replications,  as  Table  2 
shows.  The  sesory  trace  responsible  for  the  conceptual  prising  effect 
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does  not  cause  Increased  recognition  of  concept -related  words  from 
visual  cues. 


Table  2  about  here. 


The  second  hypothesis  called  for  the  effect  of  prising  by  the 
Srull  and  Wyer  nethod  (behavior  descriptions)  to  be  greater  than  the 
effect  of  prising  trait  teras  directly.  This  hypothesis  is  tested  by  a 
planned  cosparison  of  the  behavior  prising  cell  against  the  word  prising 
cell.  For  hostility,  this  cosparison  is  significant,  t(100)  *  2.35,  p  < 
.01.  Table  3  shows  the  aeana. 3  For  the  intelligent  prising  condition, 
this  cosparison  is  in  the  predicted  direction  but  does  not  attain 
significance;  t(100)  <  1.  However,  cosparisons  exasining  the  effect  of 
each  prising  nethod  separately  against  the  unprised  group  show  that  the 
behaviors  do  produce  a  significant  prising  effect,  t(100)  =  2.41,  p  < 
.01,  while  the  direct  prising  of  words  has  no  significant  effect,  £(100) 
=  1.42,  p  >  .10.  Prising  behaviors  is,  as  predicted,  sore  effective 
than  direct  prising  of  the  trait  words. 


Table  3  about  here. 


The  superiority  of  prising  behaviors  to  direct  prising  of  trait- 
releted  words  is  not  sinply  an  artifact  of  differential  overall  strength 
of  the  two  nanipulations.  As  Table  3  shows,  word  prising  produced 
higher  scores  on  several  sesory  dependent  neasures:  recall  of  the 
intelligence  these  (£,(100)  =  3.04,  p  <  .001),  hostile  word-fragsent 
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coepletion  <£.(100)  =  2.71,  p  <  .01),  and  hostility-related  false 
recognitions  (£,(100)  =  6.08,  p  <  .001).  Several  other  seasures  showed 
no  significant  differences  between  the  two  prising  manipulations: 
intelligent  word-fragnent  completions  snd  hostile  these  recall  and 
correct  recognitions.  These  results  show  that  the  two  types  of 
manipulations  sre  both  effective,  but  cause  different  types  of  memory 
traces  which  show  up  in  different  types  of  performance  (e.g.,  recall 
versus  rstings  of  ambiguous  behaviors) .  This  demonstration  is 
conceptually  parallel  to  that  provided  by  Jacoby  (1983b),  who  showed 
that  generating  aa  compared  to  reading  words  produced  better  recognition 
memory  but  worse  word-fragment  completion  performance.  Besides  showing 
that  the  word-priming  manipulations  are  not  simply  too  weak  to  have  any 
effects  at  all,  this  provides  another  type  of  evidence  for  the 
independence  of  the  two  types  of  measures  (recognition  and  recall  memory 
versus  category  accessibility). 


Discussion 

The  view  that  category  accessibility  effects  are  procedurally 
mediated  fits  the  data  better  than  the  alternative  view  stressing 
declarative  mediation,  for  both  hypotheses  in  both  replications.  The 
declarative  model  would  predict  covariation  between  tests  of  recall  or 
recognition  and  category  accessibility  effects,  and  would  also  predict 
that  directly  priming  the  trait  concept  should  produce  larger  effects 
than  indirectly  priming  it  via  behaviors.  Both  of  these  predictions 
were  contradicted  by  the  data,  while  hypotheses  based  on  the  notion  of 
procedural  mediation  were  supported.  Category  accessibility  effects  are 
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equally  atrong  for  subjects  who  do  not  conacloualy  recall  or  correctly 
recognize  the  pricing  materials  aa  for  those  who  do.  Prising  trait 
concepts  by  presenting  related  behaviors  is  sore  effective  than  “direct" 
prising  by  presenting  trait  words. 

These  results  strengthen  our  overall  sodel  of  procedural 
mediation,  which  involves  several  novel  assumptions.  Classification  of 
stiauli  into  social  categories  (a.g.,  classifying  behaviors  as  hostile 
or  intelligent)  is  done  at  least  in  part  by  procedures,  rather  than  by 
matching  the  stimuli  against  the  features  of  a  declarative  knowledge 
structure  (schema  or  prototype).  Procedures  in  Anderson's  model  (1983) 
are  represented  as  productions.  The  condition  part  includes  a  pattern 
matching  features  of  the  behavior,  and  the  action  part  represents  the 
classification  decision,  creating  a  memory  mtructure  encoding  the 
inference  “this  act  ia  hostile."  Like  any  cognitive  skills, 
categorization  procedures  can  be  strengthened  by  practice.  Shiffrin  and 
Duaais  (1982,  p.  127)  suggest  that  both  the  number  of  auccesaful 
applications  of  a  procedure  (e.g.,  the  number  of  behaviors  classified  as 
hostile  during  the  priming)  and  the  proportion  of  trials  on  which  the 
application  is  successful  (e.g.,  the  ratio  of  hostile  to  nonhostile 
behaviors  studied)  influence  the  strength  attained  by  a  procedure. 
Effects  of  varying  these  variablea  were  not  investigated  in  this  study, 
which  held  constant  both  the  number  and  ratio  of  priming  trials. 

However,  Srull  and  Wyer  (1979)  manipulated  these  variables  and  found 
that  both  the  number  and  proportion  of  hostile  priming  trials  influenced 
the  magnitude  of  the  priming  effect,  in  accord  with  this  prediction  (and 
contrary  to  the  prediction  of  the  unmodified  Storage  Bin  model,  which 
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predicts  a  pure  recency  effect  and  no  effects  of  frequency  or 
proportion) . 

The  stronger  a  procedure,  the  sore  successful  it  will  be  st 
notching  and  applying  with  an  incosplete  or  asbiguous  data  pattern 
(pattern  natch;  Anderson,  1983,  ch.  4).  Thus,  practice  effects  show  up 
as  increased  category  accessibility  when  the  procedures  being  practiced 
are  those  for  categorization  of  stimuli.  Of  course,  practicing  other 
types  of  procedure  (such  as  those  for  visually  recognizing  words)  will 
produce  other  types  of  observable  effects  (such  as  increased  perceptual 
fluency).  Such  practice  effects  seen  to  be  quite  long-lasting;  Tulving 
et  al.  (1982)  denonstrated  effects  on  word-fragnent  completion  7  days 
after  study,  and  Srull  and  Wyer  showed  category  accessibility  effects 
after  a  24  hour  delay. 

Higgins  et  al.  (in  press)  recently  investigated  the  decay  of 
prining  effects  produced  by  frequent  and  recent  priming.  They  point  out 
that  the  Storage  Bin  model  predicts  pure  recency  effects,  and  that 
several  other  models  say  be  discriminate  by  their  differential 
predictions  of  decay  rates.  In  their  study,  they  prined  opposite 
concepts  such  that  concept  A  was  prined  more  frequently  than  its 
opposite  B,  while  B  was  prined  most  recently.  The  results  showed  thst 
the  recently  prised  concept  had  more  strength  immediately  after  priming, 
while  the  more  frequently  prined  concept  was  stronger  later  on.  The 
assumptions  regarding  the  accumulation  and  decay  of  production  strength 
in  Anderson  (1983,  pp.  174,  231)  can  predict  this  pattern.  In  fact, 
those  assumptions  (a  fixed,  unit  increment  of  strength  per  activation, 
additive  effects  of  multiple  activations,  and  a  power-law  decay  curve) 
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repreaent  quantitatively  the  patterna  of  activation  and  decay  that 
Higgina  at  al.  (in  preaa)  aaauae  in  their  preferred  "aynepae  nodal. M 

Sone  typea  of  prining  effecta  nay  not  be  procedural ly  aediated. 
Neely  (1977)  and  othera  have  inveatigated  the  effect  of  prining  a  word 
on  the  tine  to  recognize  a  aenantically  related  word  when  both  are 
preaented  viaually.  Thaaa  effecta  aeen  to  be  nediated  by  two  different 
proceaaaa,  depending  on  the  experinental  conditioner  (1)  autonatic 
apreading  activation  in  declarative  nenory,  which  prinea  aenantically 
related  worda  in  a  faat-acting  and  autonatic  nanner,  and  (2)  conacioua 
expectationa  by  the  aubject  of  a  particular  category  of  word,  which 
develop- nore  alowly  but  can  be  longer -laating.  The  effecta  of  autonatic 
apreading  activation  aeen  to  laat  for  a  few  aeconda  at  noat,  but  the 
effecta  of  conacioua  expectationa  can  be  extended  in  tine  by  active 
rahearaal  of  the  concept,  or  reinatated  later  by  a  nenory  cue  that 
reninda  the  aubject  of  the  prined  concept  (Foaa,  1982) .  That  ia,  theae 
expectationa  are  under  conacioua  atrategic  control  of  the  aubject. 
Prining  effecta  that  are  nediated  in  declarative  nenory  nay  be 
reaponaible  for  the  category  acceaaibility  effecta  obtained  by  Higgina 
et  el.  (1977)  and  othera  by  prining  trait  concepta  directly.  However, 
the  exact  nechaniana  by  which  direct  prining  of  a  trait  concept  producea 
later  effecta  ere  not  clear  becauae  the  duration  of  the  effect  aeena  to 
be  longer  than  can  be  explained  without  the  nedlation  of  conacioua 
expectationa,  which  ahould  be  diainiahed  by  the  preaentation  of  the 
prining  and  rating  aa  "two  unrelated  atudiea.” 
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The  finding#  of  this  study  and  the  related  research  reviewed  in 
the  first  pert  of  this  paper  have  important  theoretical  implications. 
They  point  to  the  need  for  a  general  cognitive  model  which  encompasses 
both  procedural  and  declarative  memory  systems,  as  does  the  model  of 
Anderson  (1983).  These  dual  systems — an  abstract,  consciously 
sccessible  propositional  declarative  memory  and  a  more  concrete, 
content-specific,  automatically  applicable  procedural  memory — work  in 
concert  to  account  for  performance  on  social  and  nonsocial  tasks.  One 
significant  theoretical  possibility  is  that  procedural  memory  mey  be 
more  responsible  for  generating  affect  and  behavior  (at  least  in 
routine-,  fsmiliar  situations),  while  declarative  memory  is  more 
important  for  abstract  thought  and  decisions  in  novel  situations. 

Studies  of  the  interrelations  of  declarative  and  procedural  memory 
systems  may  therefore  help  clarify  relationships  among  cognition, 
affect,  and  behavior. 

The  procedural  view  of  social  inference  has  practical  as  well  ss 
theoretical  implications.  For  instance,  attempts  to  change  attitudes 
have  often  centered  on  the  general  atrategy  of  providing  the  person  with 
new  information  (e.g.,  in  persuasive  communications).  The  procedurel 
view  leads  to  the  insight  that  such  a  strategy  may  change  only  the 
contents  of  declerative  memory,  without  changing  the  person's 
procedures.  The  behaviors  used  in  interacting  with  the  attitude  object, 
and  the  feelings  (positive  or  negative)  elicited  by  the  object,  may  be 
mediated  more  by  procedures  than  by  the  changed  declarative  knowledge 
(cf.  Fazio  et  al.,  1982).  To  changa  affect  or  behavior,  extensive 
prectice  nay  be  needed  to  create  and  strengthen  new  procedures  to  the 
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point  where  they  exceed  the  old  ones  in  strength  and  can  out-cospete 
thee.  Alternatively,  the  person  say  have  to  consciously  plan  new 
behevior  on  every  relevant  occasion,  relying  on  declarative  knowledge 
and  controlled  processing  rather  than  automatically  accessible 
procedures  (similar  to  the  planned  as  opposed  to  scripted  behavior  of 
Schank  &  Abelson,  1977) .  Those  who  have  attempted  to  stop  smoking  or 
change  their  eating  or  exercise  habits  know  how  difficult  it  is  to 
maintain  intentionality  at  every  point  in  the  daily  routine  where  old 
procedures  are  highly  practiced  and  accessible. 

Another  recent  piece  of  evidence  that  implicates  procedures  as 
mediators  of  a  well-known  effect  is  that  of  Season,  Brody,  and  Kauff 
(1983).  They  argue  that  the  effect  of  mere  exposure  on  increasing 
liking,  and  the  fact  that  it  is  independent  of  conscious  memory  for  the 
prior  exposure  (Zajonc,  1980),  are  attributable  to  procedural  mediation. 
Exposure  to  the  stimulus  strengthens  procedures  for  visually  recognizing 
it,  and  this  strengthening  is  (as  demonstrated  by  studies  cited  above) 
independent  of  conscious  recognition  memory.  Season  et  al.  argue  that 
when  the  stimuli  are  initially  affectively  neutral,  the  increased 
feeling  of  familiarity  (perceptual  fluency)  caused  by  prior  exposure  is 
interpreted  by  subjects  as  a  feeling  of  liking.  Thus  exposure  increases 
liking  for  neutral  stimuli,  in  a  manner  that  is  mediated  by  procedural 
strengthening  and  independent  of  conscious  recognition. 

The  procedural  view,  and  models  of  social  inference  and  memory 
that  incorporate  procedural  as  well  as  declarative  knowledge  (such  as 
Smith,  1984),  may  help  account  for  phenomena  that  have  been  recognized 
as  theoretically  significant  but  puzzling.  These  Include  the  effects  of 
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priaing  on  category  acceaaibility,  the  difficulty  of  changing  attitudes 
by  providing  new  inforaation,  and  the  effects  of  aere  exposure  on  liking 
and  their  independence  of  conscious  awareness  of  the  prior  exposure. 

The  rejection  of  the  view  that  abstract,  declarative  knowledge 
structures  such  as  scheaas  or  scripts  account  for  all  interesting  social 
judgaents  and  behaviors,  and  an  acknowledgeaent  of  the  significance  of 
procedural  knowledge,  is  a  first  step  toward  such  najor  theoretical 
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Footnotes 

1.  Soae  (for  exaaple,  Higgins  et  al.,  in  press)  explain  thia 
independence  in  teras  of  separate  seaantic  and  apiaodic  aeaory  aysteaa 
within  declarative  aeaory.  Evidence  against  this  position  was  cited 
earlier. 

2.  We  are  indebted  to  Thoaas  Srull  for  Baking  available  these  stiaulus 
aster ials. 

3.  Note  that  in  the  hostile  replication  the  unpriaed  condition  has  a 
higher  aean  than  the  word-priaing  condition,  though  the  unpriaed  control 
group  would  be  expected  to  be  the  lowest.  However,  in  the  design  these 
subjects  received  the  intelligent  prising  aaterials,  and  it  is  possible 
that  these  aaterials  are  not  exactly  orthogonal  to  hostility.  Prising 
intelligence  aay  have  activated  the  concept  of  kindness  (non-hostility) 
to  soae  Halted  extent.  In  any  case,  the  coaparison  of  tha  two  cells 
with  different  prising  aethods  ia  the  teat  of  the  hypothesis  of  interest 
here. 
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Table  1 

Comparison  between  Word-Fragsent  Coapletion  Prising 
and  Category  Acceaalbility  Studies 


WFC  Prising 

Prising 

Stimuli  Written  words 

Responses  Identify  words 


Procedures  used 
and  strengthened 


Recognition  of 
words  based  on 
visual  features 


Delay 

Delay  length  At  least  24  hours 

Subject  awareness  Not  necessary 

of  connection  between 
prising  and  teat 

Teat 


-  Category  Accessibility 

Descriptions  of  hostile 
behaviors 

Classify  behaviors  as 
hostile 

Recognition  of  trait 
based  on  behavioral 
features 

At  least  24  hours 

Not  necessary 


Stimuli  Fragmented  words  Ambiguously  hostile 

behaviors 

Effect  of  prising  Facilitates  ident-  Facilitates 

ification  of  words  classification  of 


behaviors  as  hostile 
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Table  2 

Within-Cell  Correlatlona  of  Ratings  of  Aabiguous  Behaviors 
with  Other  Meaory  Measures 


Recall  of  These  -.025  -.047 

Correct  Recognitions  .015  -.141 

These-Related  False 

Recognitions  -.027  .263* 

Vord-Fragsant  Completions  .038  -.157 
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Table  3 

Effects  of  Prising  Conditions  on 
Ratings  of  Anbiguous  Behaviors  and  Mesory  Measures 


Hostile  Prising 


Measure 

Behsviors 

Words 

Unorined 

Ratings  of  Anbiguous 

Behaviors 

8.28 

7.04 

7.86 

Recall  of  These 

o 

m 

a 

.35 

-- 

Correct  Recognitions 

5.31 

5.19 

-- 

Thene-Related  False 

Recognitions 

.08 

.88 

-- 

Word-Fragnent  Completions  0.85 

1.35 

1.08 

Intelligent  Prising 

Hagpurea _ 

Behaviors 

Words 

Unorined 

Ratings  of  Anbiguous 


Behaviors 

3.18 

2.87 

2.42 

Recall  of  These 

.08 

.31 

-- 

Correct  Recognitions 

5.35 

4.88 

-- 

Thene-Related  False 

Recognitions 

.96 

.42 

-- 

Word-Fragsant  Coapletiona  1.04 


1.04 


0.67 
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